Two new ramulosin derivatives, 7α-hydroxy-8-dihydroramulosin (1) and 7-ketoramulosin (2), along with three known metabolites, (+)-ramulosin (3), 6-hydroxyramulosin (4), and 8-dihydroramulosin (5), were isolated from the crude extract of Truncatella angustata, an entomogenous fungus isolated from the Septobasidium-infected insect Aspidiotus sp. The structures of 1 and 2 were elucidated by nuclear magnetic resonance experiments, and 1 was further confirmed by X-ray crystallography. The absolute configuration of 1 was assigned by single-crystal X-ray diffraction analysis using Cu Kα radiation, whereas that of 2 was determined by electronic circular dichroism (ECD) calculations. Compounds 1-5 were tested for cytotoxicity against four human carcinoma cell lines, HeLa, A549, MCF-7, and T24. Compound 4 showed weak cytotoxic effects against A549 and T24.
Ramulosin and related metabolites have been previously isolated from several fungal species and exhibited a broad range of biological activities including cytotoxicity, anti-germination, and antimicrobial effects [1] , which have attracted attention from synthetic chemists [2] . During the course of our screening program for new bioactive secondary metabolites, we have chemically investigated the fungal species isolated from the Septobasidiuminfected insects and identified several new cytotoxic metabolites [3] . As part of our continuing search for new cytotoxic natural products from the fungi of unique niches [3] , an isolate of Truncatella angustata, which was obtained from Aspidiotus sp., a Diaspididae insect showing putative mutualistic associations with the phytopathogenic fungi Septobasidium spp. [4, 5] , was subjected to chemical study. The entomogenous fungus was collected at Cang Mountain, Dali, Yunnan Province, People's Republic of China. An EtOAc extract prepared from solid-substrate fermentation products of the fungus showed cytotoxic effects against human tumor cell lines A549 and T24. Subsequent bioassay-directed fractionation of the active extract led to the isolation of two new ramulosin derivatives, 7α-hydroxy-8-dihydroramulosin (1) and 7ketoramulosin (2), and three known compounds, (+)-ramulosin (3) [1a], 6-hydroxyramulosin (4) [1b], and 8-dihydroramulosin (5) [1d]. Details of the isolation, structure elucidation, and cytotoxicity of the new metabolites are reported herein.
Compound 1 was assigned a molecular formula of C 10 H 16 O 4 (three degrees of unsaturation) on the basis of high resolution electrospray ionization mass spectrometry (HRESIMS). Analysis of its 1 H and 13 C nuclear magnetic resonance (NMR) data (Table 1) revealed the presence of two exchangeable protons (acetone-d 6 : δ H 3.94 and 4.01, respectively), one methyl group, three methylenes, five methines (including three O-methines), and one carboxylic carbon (δ C 173.3). These data accounted for all the NMR resonances of 1 and one of the three unsaturations, suggesting that 1 was a bicyclic compound similar to 8-dihydroramulosin (5) [1d]. Interpretation of the 1 H-1 H COSY NMR data of 1 revealed the presence of one isolated spin-system, which was C-9-C-3-C-8a (including OH-7 and OH-8), establishing a cyclohexane ring with two hydroxy groups attached to C-7 and C-8, respectively. HMBC correlations from H-4a and H-8a to C-1 led to the connection of C-1 to C-8a. Considering the chemical shifts of C-3 (δ C 78.0) and C-1 (δ C 173.3), as well as the unsaturation requirement of 1, the two carbons were both attached to the remaining oxygen atom to form a δ-lactone unit fused to the cyclohexane moiety at C-4a/C-8a. These data permitted the assignment of the planar structure of 1.
The relative configuration of 1 was proposed by analysis of 1 H− 1 H coupling constants and NOESY data. A coupling constant of 12.1 Hz observed for H-8a and H-4a in 1 suggested a trans relationship, whereas that of 2.1 Hz observed for H-8a and H-8 indicated a cis relationship [6] . In turn, a coupling constant of 2.9 Hz observed for H-8 and H-7 indicated that H-8 and H-7 were pseudoequatorially oriented [6] . NOESY correlations of H-3 with H-4a placed these NPC Natural Product Communications 2015 Vol. 10 No. 2 341 -344 protons on the same face of the δ-lactone ring, thereby allowing deduction of the relative configuration for 1.
The proposed structure of 1 was confirmed by single-crystal X-ray diffraction analysis using Cu Kα radiation, and a perspective ORTEP plot is shown in (Figure 2 ). In addition, the presence of a relatively high percentage of oxygen in 1 and the value of the Flack parameter, 0.0(2) [6, 7] , determined by X-ray analysis also permitted assignment of the 3R, 4aS, 7S, 8S, 8aS absolute configuration.
The elemental composition of compound 2 was determined to be C 10 H 12 O 4 (five degrees of unsaturation) by HRESIMS. The 1 H and 13 C NMR spectra of 2 showed resonances similar to those of (+)ramulosin (3) [1a] , except that the methylene (C-7) was replaced by a C-7 ketone carbon in 2, which was confirmed by relevant HMBC data, indicating that 2 was the analogue of (+)-ramulosin (3) [1a] .
The relative configuration of 2 was deduced to be the same as that of (+)-ramulosin (3) [1a] by analysis of NOESY data for the relevant protons. NOESY correlations of H-3 with H-4a revealed their proximity in space, permitting assignment of the relative configuration of 2. The absolute configuration of 2 was deduced by comparison of the experimental and simulated electronic circular dichroism (ECD) spectra generated by time-dependent density functional theory (TDDFT) for enantiomers (3S,4aR)-2 (2a) and (3R,4aS)-2 (2b) [8] . The MMFF94 conformational search followed by reoptimization using TDDFT at B3LYP/6-31G(d) basis set level afforded four lowest-energy conformers for 2a and 2b (Figure 3) . The overall calculated ECD spectra of 2a and 2b were then generated by Boltzmann-weighting of the four conformers with 99.93, 0.05, 0.02, and 0.001% populations, respectively, by their relative free energies. The absolute configuration of 2 was then extrapolated by comparison of the experimental and calculated ECD spectra of 2a and 2b (Figure 4 ). The experimental CD spectrum of 2 was nearly identical to the calculated ECD curve of (3R,4aS)-2 (2b), both showing one positive Cotton effect (CE) at 230-310 nm, and one negative CE at 330-380 nm (Figure 4) . Therefore, the absolute configuration of 2 was deduced to be 3R, 4aS.
The remaining known compounds 3-5 were identified as (+)ramulosin (3) [1a], 6-hydroxyramulosin (4) [1b], and 8dihydroramulosin (5) [1d] by comparison of their NMR and MS data with those reported.
Con 1 (99.93%) Con 2 (0.05%)
Con 3 (0.02%) Con 4 (<0.001%) 
Extraction and isolation:
The fermented material was extracted repeatedly with EtOAc (4 × 1.0 L), and the organic solvent was evaporated to dryness under vacuum to afford the crude extract (2.9 g), which was fractionated by silica gel VLC using light petroleum-EtOAc gradient elution. 
X-ray crystallographic analysis of 1 [9]: Upon crystallization from
MeOH-H 2 O (30:1) using the vapor diffusion method, colorless crystals were obtained of 1. A crystal (0.70 × 0.10 × 0.05 mm) was separated from the sample and mounted on a glass fiber, and data were collected using an Oxford Diffraction Gemini E diffractometer with graphite-monochromated Cu Kα radiation, λ = 1.54184 Ǻ at 104(2) K. Crystal data: C 10 H 16 O 4 , M = 200.23, space group orthorhombic, P2(1)2(1)2(1); unit cell dimensions a = 7.3697(2) Ǻ, b = 9.5207(6) Ǻ, c = 14.2798(5) Ǻ, V = 1001.95(8) Ǻ 3 , Z = 4, D calcd = 1.327 mg/m 3 , µ = 0.849 mm -1 , F(000) = 432. The structure was solved by direct methods using SHELXL-97 [10] and refined by using full-matrix least-squares difference Fourier techniques. All non-hydrogen atoms were refined with anisotropic displacement parameters, and all hydrogen atoms were placed in idealized positions and refined as riding atoms with the relative isotropic parameters. Absorption corrections were performed using the Siemens Area Detector Absorption Program (SADABS) [11] . The 3264 measurements yielded 1890 independent reflections after equivalent data were averaged, and Lorentz and polarization corrections were applied. The final refinement gave R 1 = 0.0363 and wR 2 = 0.0947 [I> 2σ(I)]. 
7-Ketoramulosin

MTT assay:
In a 96-well plate, each well was plated with (2-5) × 10 3 cells (depending on the cell multiplication rate). After cell attachment overnight, the medium was removed, and each well was treated with 100 µL of medium containing either 0.1% DMSO, or appropriate concentrations of the test compounds and the positive control cisplatin (100 mM as stock solution of a compound in DMSO and serial dilutions; the test compounds showed good solubility in DMSO and did not precipitate when added to the cells). The plate was incubated for 48 h at 37°C in a humidified, 5% CO 2 atmosphere. Proliferation was assessed by adding 20 μL of MTS (Promega) to each well in the dark, followed by a 90 min incubation at 37°C. The assay plate was read at 490 nm using a microplate reader. The assay was run in triplicate [12] .
